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INSRODUCTION 


This paper ccnstitutes the third progress report on a national survey 
ftre use of detachable bits in metal mines. It nresents comnarative costs 
feriltling with conventional and detachable bits and describes the operating 
raciice in rock drilling and the reconditioning of drill steel and bits at 
/ finss.not discussed in previous reports, 
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SUMMARY aND GENERAL CONCLUSIONS 
DERIVED FROM DATA DEVELCFED BY 10 MINES 


- rive of the 10 mines described in this circular have adonted the detach- 
= € o:4 as standard for all drilling operations. At the mines where compara~ 
~" © Costs are available the saving in cost per foot of hole drilled with the 
) achable bit is 10 to 4O percent exclusive of the reduction in the labor 
= of operating the rock drill. 
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“our of the mines use detachable bits for special work, «At one of these 
articular use is for drilling long holes because the cost of forging 
~S2ge starters is excessive. At the other three of these mines, all of 

~~ &Te in the Tri-State district, excessive abrasion in drilling practical- 
destroys the bit in one run. This makes the general use of detachable 

S in their present state of development prohibitive in cost. 
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Bi ae “ureau of Mines will welcome reprinting of this paper, provided the 
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, ve S. Dureau of Mines. 
~9S-er, McHenry, Progress Report on Investigation of Detachable Rock-Drill 
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At one mine where drilling and blasting conditions are especially favo: 
the entire range of bit gases for conventional drill steel is below that fo: 
the current pattern of detachable bits. The advantage is obviously with ‘re 
small conventional bit at this mine. 


Detailed Drilling Data and Costs 
at Indivicual Mines 


The following cetailed data for intividual mines include descriptions 
rock-drill operating practice, drillesaarpening equipment, and nethods for 
reconditioning drill steel, and give comarative summaries of drilling rer- 
formance and costs for both conventioral and detachable bits. 


MASCOT MINE 
AMERICAN ZINC CO. 
“MASCOT, TENN. 


Corclusions 


The operating cost per foot of hole drilled has been reduced 10.7 rer 
cent through tne adontion of detacrable bits. The recent tendency to rezr 
bits oftener has reduced the unit cost of regrinding, improved the drillin 
speed, and increased the total footase drilled per bit purchased. 


Operating Practice 


the prevailing formations are dolomite and limestone, which are fairl 
hard and uniform but when chertified are rather abrasive. The zinc ore, ¥ 
is sulphide, occurs in vein’et-—li:e forms in brecciated dolomite. 


The drifters used in stoning have a 3-inch diameter, while those used 
in development have a 3-1/2-inch diameter. In stoping, each drill is ore: 
ated by one man, while in development a helper is furnisned for each two 
machinemen, Air pressure is 90 vounds at the comrressor and at least 75 x 
at the drill. The average depth of holes drilled is 8-1/2 feet. 


The conventional bit on the rezular drill steel formerly used was tre 
Carr type with end hole. Clearance tapers were 5° and 1u°,, with 90° betr: 
faces. Starters were 2-1/4-inch gage, with a reduction of 1/8 inch ~-- 
for each 2-foot change. The drill-steel sections were the same as those 
the present rods for detacnable bits. Regular drill-steel distribution a: 
underground transportation were expensive processes because of the large 
active mine area. ‘The mine workings extend over an area 2 miles long ané 
1/4 mile wide and have a vertical range of 600 feet. 


The drill shop for detachable-bit work is underground on the 520-foc 
level at No. 2 shaft on tne intake side of the mechanically controlled or 
ventilation circuit. The cquipment consists of the followine: 


e bitegrinding machines with le~inch wheocls. 
2 bench grinders with &8-incn wheels. 
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1 machine sharpener. | 

1 furnace with oil burner using high-pressure air, 

l anvil and various small tools. 

water quenching~tank, 

Oil quenching—tank with water jacket on sides and bottom. 


t~ -- 


is underground shop is conveniently arranged, with ample space for equipment 
i storage of drill steel and bits, 


The several sizes and sections of drill steel are enumerated below: 


1-1/4 inch lugzed hollow round, for drifters. 

l-inch hollow round with 7/8-inch hexagon shanks, for jackhammers on 
block~holing «. 

7/8inch solid hexazon, for hand—rotated stopers. 


During 1935 bits (including those that had been reforged) were reground 
. average of 7.76 times. ‘This makes a total of 8.76 uses per bit. The 
zriency of current practice is to regrind bits oftener and thus not to 
‘low them to become as dull as formerly. This results in (1) a larger 
xter of regrinds per bit, (2) a smaller cost per regrind, (3) a greater 
v0see drilled per bit, and (“U) a higher rate of penetration with (5) 
crresvondingly increased footage per machine shift. ‘he rate of penetra 
‘1 is just over 7 inches per minute, actual cutting time. An average of 
- inckes is drilled per bit dulled. In grinding and gaging, 765 bits 
ve sharpened per wheel used. Approximately 1 percent of the bits are 
931 or unaccounted for. Bits are discarded at 1-1/2-inch gage unless they 
zn. te rerorged, which is done if the threads are good and there is at least 
2 inck of stock below the cutting edge. The direct labor and supply cost 
or reforging is 2.6 cents per bit and for hardening 0.9 cent per bit, a 
sal cost of 3.5 cents per bit. <All bits marked for discard by the black- 
=.°4 in the underground shop are checked further on the surface in daylight 
y t2.@ machine-drill repairman, After being reforged the bits are heated 
21,600° F. and hardened by quenching in cold water with a submergence of 
3to0 3/4 inch, depending on the stock, 


ihe thread end of the rod is forged at an estimated 1,2008 to 2,000° 
» tke steel is reheated to 1,400° or 1,500° F, before being subjected to 
n inferrunted quench. It is quenched in oil for about 20 seconds, then 
ransferred to water and submerged to a depth of 3/8 inch, By forging the 
steals in suitable dies in the machine sharpener, breakage has been reduced 
v22 30 to an average of 6 rods per day. ‘This corresponds to a breakage of 


- 


“éreent when Calculated on the times-used basis, 
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The heat treatment for the shank end of the rod is the same as for the 
thread end, 


Iwo men are required in the shop for regrinding bits, reconditioning re 
and issuing bits and rods to the miners. In addition they do all the regi: 
underground blacksnith work, ihenever these men report trouble with the tit 
rods from any particular miner tue mine foreman maxes an immediate inspectic 
his working place and equipment. Tne foreman carries a special test bit fro 
which a small sccter has been removed. This makes it possible to see the ex4 
the rod and its contact with the bit after the bit is screwed in place, 


Bach miner is provided with two tit carriers, one of which is left at 
the shop each day for exchanze, The caracity of the carrier for stope nine: 
is 6 bits and for developuent miners 10 bits. The miner picks up his carvz‘e 
fillec with sharp dits at the drill shop as he goes on shift and returns a-: 
his bits in it as he goes off snift. The miner thus loses no time by this 
arrangement. *or this service only one attendant is required at the shop 
for 15 mimites in ts: mornin= ard LS’ inutes in the afternoon. All drills: 
is done on dav shift. The carrier is a simple sheetemetal box without side: 
and with a tnin divicer runched to form individual receptacles for the bits 
It has a hinged cover that can be frastaned shut by means of a lug and a 
cottor key. A risid handle of 3/8-inchn round iron is provided at one eri. 


The following tabulation shows the comparative operating costs of dri- 
ing wita conventione]. and detacnable bits. The labor cost of operating ‘xe 
machine drill, which is not included in this summary, has been reduced 14 
percent through the use of detacinbdle bits. 


Cost ver foot drilled. 
pana pee ate See pete st as Te ee Te og ae age anger tpl e Tete EP T OP TR Tea 6 
Conventional bits on!~etachac: 


| 
| regular drill steel, 


Le Ror 
Saha Seas i hn pe ea ee ee Ce lee 
Dre l. SHECls ecg sy os are ote ars alee oboe ae aces | SO .OO5UL SO.Col: 
Drill~steel loss @eeeeereesv rerveeneanvrverncs 00027 ay sO Ge 
PEP ECOADILeY DIL: éciias arse Ge ee-5 ow ele eae eewele. | ~— £O35: 
Shop expense? , : | 
Labor con sharpening SPeecerececsevenser ~OCE02 8 Cats 
Grinding and gaging wheels eseccecsee> mone SOG. 
Repairs on.sharpener and grinder ...e. | 200143 2000s 
skop tools Peetvneneseeae ences eeaseeneveee8 { C0024 s00; 
Miel.O1NS) .occcec sa kereeewececesesees. || 600125 LO: 
Cyanide and tempering O11 sanovecsnce eOCO0S goo. 
Transportation of drill steel (underground) “0925 — 
Compressed air for drilling Coco eeeecnenve OESLe Oo C. 
ee a 


Machine drill repairs were eee ee ee ee 2 006554 | wOCR 
Miscellaneous Oe ee Oe 00/2 OCC: 
i OCs 


Total operating costZ 
1,738,171 
42.450 


meeting of the Western Division of the American Mining Congress in Sertemix 
3/ Does not include drilling lahor. 
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The cavital outlay for the underground=shop equipment for regular drill 
-eel was $2 ,550. To this was added $750 worth of equipment for detachable 
its, maxing a total equipment value of $3,300. To amortize this on a 10- 
ear basis with interest at 4 percent the annual charge vould be 12.43 cents 
er eee: of the orizinal investment. At the rate of 409,000 feet drilled 

vear, this is equivalent to $0.0006 ner foot of hole for regular drill 
au ana $0.0010 per foot of hole for detachable bits. 


TRI—STATE DISTRICT 
Conclusions 


Much of the ground is extremely abrasive, so that frequently a bit will 
ose 7/15 inch or more in gage tefore the cutting edges become dull. This 
cvere acrasive quality of the ground is reflected further at the crushing and 
‘ling = plants by the short life of the liner plates in the crushers. 


On account of this arrasion a detachable bit seldom can be used more 
nen once. The extreme eace loss reduces the clearance to such an extent 
it would be useless to regrind. 


At tresent, as a matter of economics, the use of detachable bits in 
cis district is limited to special work. At some of the smaller operations 
né detachable bits have proved alvantageous in extremely hard ground. One 
re excloys these bits in races difficult of access, as when headings are 
“artea Trom points close to the back of high open se where the cost of 
vanzporting drill steel is excessive. 


BENDELARI MIE, 
EAGLE PICHER MINING CO. 
TRI-STATE DISTRICT, PICHER, OKLA. 


Te ground in the tests detailed below is solid, hard, uniform chert or 
--At, wnich is exceedingly abrasive. There is elso considerable limestone 
ae Rcteriece Or open water courses in which are lime boulders. 


tne machine drills are 3-1/2 inch drifters, with one miner and one 
‘cer per machine. In addition, a few 2-5/8-inch pluggers are used for block 
1.ing. The air pressure at the machine is 80 to 85 pounds. In drifts and 
‘tre headings a drifter using regular drill steel will average six 9-—foot 
ces tar shift, or a total of 54 feet. In stopes, one drifter with two men 
--l average OO to 100 feet per shift in solid ground or 40 feet in open 
eo pana 


“.e drill-sharpening shoo is at the collar of the service shaft. The 
“ment consists of: 


1 drill sharpener with punch. 
l oil furnace, single side opening. 


1 coutle emery wheel. 
l forge. 
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1 piston—drill air hammer. 


2 benches, vises and various small tools, 


An interesting device in this shop is a patented burner of local desiz: 
that uses eitner oil or gas. It is said to consune relatively little fuel. 
It consists of an &-inch piece of l-inch pipe telescoped in a e-inch pire 0: 
the same length. ‘Through the center of the closed end of these pipes is x- 
serted a 3/8-inch nipple or nozzle for high-pressure air. When air flows 
throush the nozzle fuel oil is drawn up from a storage tank through a 1/2. 
inch feed line to the jacket that surreunds tne l-—inch pipe and then throw: 
1/4—inch holes in the l-inch pipe near the closed end, where it is thorouz: 
ly mixed with air and atemized before it reaches the combustim end of the 
burner. At this point a renewatle sleeve prevents deterioration of the rir 


Conventional Bits or Reeular Drill Steel 

For drifters 1-1/l-inch holiow lugged round steel is used, and for 
jeackhammers l-inch hollow collaiel hexagon, is used. Both of these sectioz 
contain 0.55 percent carhon, The conventional cross bits have a QQO° angle 
between faces. The single clearacce taper is approximately 1h0, Gage 
changes are 1/4 inch on a 24-inci run. Starters or "jumpers" are 3 feet 
long, with a 2-7/8-inch bit. Fixnishers are 13 feet long, with a 1-3/4 anc: 
tit. All bits have a center hele, 


Bits are forged at an estimated heat of about 1,800° F. On reheatinz 
for hardening the temperature is raised to about 1,450° F., and the bits = 
quenched in water. The same vrocedure is followed with shanks, except tha’ 
quenching is done in oil. Two meu sperd half their time in the shop and 
sharpen /O pieces of steel per dav. 


To facilitate handling drill stcel through the shaft, an iron bucket 
& feet long and le inches in diameter is hooked directly to the hoisting 
cable. On surface and in undersround transnortation this bucket lies flat 
on a small truck. Its capacity is 50 pieces of steel. Two of these bucxe 
are hoisted and lowered per dav. 


Detachatle Bits 


During a 2-week period in March 12935 two tests were run with detachat 
bits with a 1.10-percent carbon content and rods with 0.85-percent carton 
content for comparison with the record of a year's average of regular dril 
steel with conventional tits. tUncse bits were used once and discarded on 
account of their extreme gase loss. ‘The comparative results are shown be- 


Regular drill-steel 
‘conventional bits, Detachacle 


j levear average | Teast 1. ¢ 

TOval Fe6Ct Grilled wcucuwecuwat.e noe caes a 4 146,510 a |” 
Average drilling speed, inches per minute 13 | ! 
S176 Of Grifter, INCNGs: is< Sse ives bens oe “34a 
Inches drilled per bit dulled ...c.seces E 83 | 
Breakage of rods, percent of times used. | yy | O | 
Loss of stecl from all causes, pounds | : 
DOr fOUG Cri ed: ae wae-sc in ucs oette as 14 x ! 
Feet ‘drilled per macring. S0itt: a.wens ose | 50.5 ee 


Tons oro:en ver machine snift 
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for detachable bits the gage of the 3-foot starters is 2-7/8 inches and 
‘tl-foot finisners, 2-1/4 inches. 


BARR MINE, 
VINEGAR HILL ZINC CO, 
TRI-STATE DISTRICT, BAXTER SPRIVGS, KA'S, 


The rock at this mine, which is typical of the Joplin district, is princi- 
-ly a very abrasive solid flint that carries considerable calcium carbonate 
Siff. It is difficult to drill when fractured on account of the raveling 
od that must be spooned after each change, Each 3+1/2-inch drill is 
erated by a driller and helper. 


Drill steel is 1-1/8-inch hollow lussed round. Air pressure at machines 
[> pounds. The footage for a machine shift is shown below: 


“Depth of hole, ' Total, 
Location feet | 6 feet 


Sonera ah dis a 
! 

Stoves ....... se | 13 65 

Stope headings ,. EO 

PULL Grit ts é-s~-6 sis 


sere shop for sharpening regular steel is at tne collar of the Barr 
-sting shaft. In this shop are three especially constructed trucks for 


“Sing steel. These have four smooth, steel-tread, roller-—tearing wheels 
-“ches in diameter. Ball—bearing stirrups support a 50- by 120-inch deck, 


tal 


‘ch stands 39 inches above the cement floor at one end and 42 inches above 
at ‘he es end. This holds the steel at the elevation of the furnace 
ath, The equipment consists of: 


Saarpening machine. 


gas-fired, forging furnace (air pressure 6 to 10 1b., gas pressure 
€ +0 10 o2.). 


- 4 t-/ 


fas-fired tempering furnace, 
ae grinder. 

double-rheel bench grinder. 
Forze. 

env 1. 


tench vises. 

cower hacksaw. 

drill press. 

- ty W’foot cast-steel floor block or welding table. 
ir hammer. 

Olt macnine. 

over punch. 

electric welding outfit. 

acetylene cutting and welding outfit. 


LA 
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To facilitate the movement of steel in and out of the mine a bucxzet ic 

inches in diameter and 9 feet in lerzth operates from the surface to the mir 
level through a 16-inch churn-drill hole. 
The cross bits have SO” between faces and double clearance tapers of = 

and 149°, The gase change is 1/8 inch on a 24-inch run. All steel is end =z: 
‘The forging temperature is arout 1,600° F. Bits are reheated to 1,450° F., 
determined py a magnetic indicator, and anencned in water. Snanks are hea’: 
for at least 3 inches from the end so as to overlap the forging heat and ar: 
quenched in cil. two men snarpen and one man hardens approximately 2CO vie 
of steel per day. 


In the underground station at the churn-drill hole the steel is sorted 
in lengths and transvorted to the stores on small trucks attached to the 
regular ore trains. One niprer snends part of his time on the underground 
distribution and collection of ctcel, at which he is assisted by the miners 
helpers. 

Tne folloring data on preliminary tests run in February 1933 were 
furnished by the staff at the Ee*r mine: 


I 


| Conventional bits, 


TOGal: POCU: Cri LVed:. see ea Sata $20 

Size of machine drill, inches ..,... ! 7.1/2 
Inches drilled rer bit dulled ..... : oh 
Breavage of rods, percent wsoecee.eee | uy 2.8 
Gage of bits, inches evcsscscoseess 2-5/8 to 2-1/8 
Gage of loss, average inches ner run 5/16 
Tons of ore broken per macnins ....- iy 76 

Tons of ore broken per bit used ... 5. 


ay Average for 6—month period. 


RIALTO WINE, 
RIALTO MINING CORP. 
TRI-STATE DISTRIC™, PICUER, OKLA. 


The formations encountered in the test drilling descritded telow are 
(1) ore in cherty limestone or flint and (2) some open ground in limestone. 
The flint is extremely atrasive,. 


The machine drills in use are 3-1/2— and 44-inch drifters with 1-1/h-ip 
lugged hollow round steel. Each machine has a runner and helpery The aver 
drilling time is about 5 howrs per shift. Air pressure is 100 pounds at tz 
compressor and abovt 30 pounds at the drill. 


The central shon, which handles conventional bits on regular steel for 
the three mines of this company, is at the collar of the Rialto mill snaft. 


Its equipment consists of the following: 
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machine sharpener. 

oi:l-fired furnace using air at 5 pounds pressure. 
water quenching-tan. 

Oil quenching—tank,. 

forge. 

anvil and various svall tools. 


a 


t- -- 


r transporting steel tnrough the shaft, an iron bucket or carrier 16 inches 
diameter and 9 feet in lensth is hooked directly to hoisting cable. 


Conventional cross bits are used with a 90° angle between cutting faces 
, double clearance tapers of 5° and _ All steel is end-hole. Gage 
=rces are 1/4 inch on a 2-foot run. A 3-inch bit is used for starters or 
~sers: a Qeinch bit for 10-foot drills; and a 1-5/8-inch bit for 17-foot 
nisners. The estimated forging temperature is 1,90C0°9 F, Yor nardenineg, 
"3 are reheated to 1,4509 F, and quenched in water. Shanxs likewise are 
nested to 1,450° F. but are quenched in oil. 


One sharpener avd his helver sharnen ant rarcen 20C pieces of steel per 
yin addition to a.tending to other duties. One nipper is employed under- 


letachable bits are used only for drilling under the difficult conditions 
a7 arise when wor is started at a point near the back of a hish open stope. 
rtrnis oper.tion a 50-foct drill column was constructed from 4-inch double— 
: oy welding 3-inch pipe inserts at the joints. A double-screw 
& at the foot. <A wooden drilling platform was supported on the 
wate BEAT yee back by means of an extra drill arm, two braces from which were 
~ci toa clem about 10 feet below. This platform was 43 feet above the 
sor of the stope. It was served by a wooden extension ladder placed against 


~ 


ewaoll of the stope. 


evilar drill~steel starters are 2-3/4 inches in diameter and are followed 
©: detathable bits with 1/4-inch-gage changes on a 2-foot run. Owing to 
“2. gaze loss, there is no regrinding, and bits are discarded after one 


‘se mine staff furnished tne following data on preliminary tests conducted 
12K. 
“ss 


Conventional bits 


regular drill steel| Detachable tits 


a eee 


Po er 
20 &. Form>sion, Solid flint: 


-otal Teet drilled bases ented ees 573 
Inches drilled per bit dulled ..... 116 
ae. 2+ Formation, Solid flint and 
aut ee “Ones 
i0tal feet drilled eee eee 6,400 
creakage of rods, percent seceseees 0 
reel Grilled per Tod. <uideeu'ss 1/2,133+4+ 


/ “0 rods broken. 
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A MINE IN SOUTHEASTERN MISSOURI 
Conclus ions 


Although drilling is not a major problem at this mine, yet it has been 
given a great deal of attention. The outstanding feature of the drilling 
practice is the use of small steel, small-diameter bits, and small gage chan 
In fact, the starters have a smaller gaze than the finishers in most distric 
The use of this small gage, which is vossible on account of the nature of ih 
ground and its low avrasive action on the tits, has increased the drilling 
speed. To compensate for the reduction in area of the hole drilled with 
smaller gage bits it was necessary to employ an explosive of higher strengi! 
Accordingly, 60 percent célatin dynamite in l~ by 8-inch sticks was sub- 
stituted for the 4O~percent gelatin dynamite in 1-1/8- by 8-inch stic*s fom 
ly used. These changes have effected an anvreciable economy in mining. 


Detachable bits have not teen tried, principally because they cannot. 
be dupplicated in the small gages now in service with regular drill steel. 


Operating Practice 


The prevailing formation is a dense, dolomitic limestone with occasioné 
small, soft, shale seams, ‘The ore has a low abrasive index because of its 
high lime and low silica content. The lime equivalent averages S5 percent 
while the silica is less than 3 percent. 


Jackhammers, which are used on most of the work, have cylinders with 
either a 2-1/4-inch or 2-3/8-inch bore. ir pressure at the drill is 80 
pounds. There is one operator ver machine. Drilling speed averages 12 inch 
per minute, actual cutting time. For a 6-montn period in 1935 the average 
footage per machine shift in stoves and drifts was 99.7 feet. The driller, 
in addition to drilling and bléck-holing, transports drill steel, bars down, 
loads, and blasts. He also clears enough floor area in the stope to enactle 
him to set up his drill. The average depth of hole is 9 feet. 


The sharpening shop is underground in an open chamber near the supply 
shaft. Equipment consists of the following: 


machine sharpener, 

oil-~fired furnace. 

shank grinder. 

double emery wheel. 

water quenching-—tank. 

Oil treatment—tank with pyrometer. — 


ee ae ee 


The 7/8-inch hollow hexagonal collared steel with 0.72 percent carbon 
content has a 19/64~inch hole. Bits on starters are six-point and on the rt: 
maining drills POE On ts all with a 90° angle between cutting-edge faces 
and a double taper of 5° and 20°, A 2-foot starter has a 1-3/8-inch gage. 
a 1/1l6-inch-gase change and a 2-foot run a 12-foot finisher has a 1-1 /16-inc 
gaze. End-hole bits are universal. 
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Forging temperature is estimated at 1,800° F. Bits are reheated to 
bout 1,470 F. and quenched in water until black, then immersed for 15 
intes in an oil bath in which the temperature is maintained at 450° ¥ 
nang are given a similar heat treatment except tnat they ere quenched 
irectly in oi1, whicn is cooled by circulation of water. 


Scout 60 pieces of steel are sharpered per dny by a sharpener who 
zerds only a portion of his time on this work. 


A unique featyre in long-—hole prospect drilling is the use of a double 
nisel bit on 7/8-inch hollow hexagonal steel. Starting at 1-7/8 inches, 
sere is a 1/8-inch gage change on a 2-foot run to 12 feet. From this length 
0 tne c?-Toot finisner a "following gage" with a differential of approximate 


af 


* l'o4 inch is used. 
Trilling Data 


some gereral drilling cata on conventional bits, based on the record of 
se entire mine for 6 months in 1935, are shown below: 


Average drilling speed of jackhamuers, actual cutting time, 
inches per minute e e e e ® e e e © e e e e e ® e 6 @ ° e e ° 12 


Inchesedrillec per Pit ulied.w. hog ar Ab ee le: Seb SB enw He 823 
rreakare of rods and shanks: 


(a) Percent of times used . 2... 2 se ee es we we ww 0.6 
(ct) Feet of hole per rod or shank broken ......... 11,340 


Loss of drill steel from drilling, breakare, sharpening, re— 
sranking, discards, or unaccounted for, pounds per foot 


drilled eo e e e e e e e e e e ® e e 6 e e @ e e e ® e e e e e 0.007 
Peet drilled sper Macniwiereiirts xa: wo Ge: A ae ice. We , Sea G9 «/ 
soncer Of: Men Per Maem Neo. 4: an gi. ee S. ~ UGS ee a, ee Ke 1 


<ffective drilling time, hours per 8-~hour shift (includes 
setting up machine drill and changing steel) .....ee- 3 


Machine drill repair cost per machine shift ..... +. ea. $0 04 
Citte feet compressed air per foot of hole (This is total. com. 


pressed air for all purposes, including bia for ventila- 
tion, leaks, and condensation losses.) « »« . eee ee cee 552 
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Conclus sions 


The use of detachable bits is limited to drilling long holes that have 
a maximum denth of CO feet. The ze¢e cf the starters for these holes is 
2.3 /y inches. The comparatively high cost of forging such large Dits mace 
it advantageous to adopt detacnat’e bits for this special work. 


Tie formations prevailing at this mine are dense, metamorphosed sedize: 
of varving hurdiness. Occasiunallv these rocks exhibit some shatterirg. a1. 
formations are rather atresive. | 


The machine drills in use are 3%-1/2~ and Ywinch drifters with 1a) ei 
hollow round lussec steel. Ordinarily there is one operator for each drill 
except on long—-nole work "hen an overator and a nelper are emploved. Air 

pressure is 110 ponds at the covrressor,; and 90 pounds at the drill. Ff 
storers, Jl-ircn hollow herazon steel is used and for Jackhammers 7 /8-—ineh 
hollow rexagon. The size of the hole throush the steel is either 9/32 i 


or 11/32 inch. The footase per machine shift with conventional tits is ss» 
below: 


th of hole Feet per 
Clas n feet machine shift 

Drifter ‘on development 6 

Stoper in raises << « 6 51 

Jacthammer in stopes . 9 


a 


On an average, t feet are arilled per bit dulled. 

The drill-sharpening shop is at the collar of the main hoisting shaft. 
Steel is trucked to the other tio operating sna*ts. The shop equipment cor 
Sists of: 


sharpening macnines with punches. 

spare machine used occasionally for straiz atening bent steel. 
oil-burning furnaces with pyrometers. 

bench srinder for shanks. 

forge and anvil. 

water quencning—tank. 

oil quenching-tank.' °° 


en ee a ee nell SN 


For forging bits and shanks the furnace temperature is 1,°50°9 F, Onr 
heating for hardening it is 1,450° F, for bits and 1,500° F. for shanss. 
are heated over a slightly greater length than when they are forged, and at 


tA 
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ienched in Oil of quality standarc for this work. The oil is cooled by means 
‘cold water that circulates in coils along one side and across the bottom 
‘the tank. One perforated-steel rack gives a 15-inch submergence while 
other, elevated above the surface of the oil, provides means for draining 

@ oil from the drills. 


Conventional bits are four-point with an angle of 90° between faces and 
th double clearance taners of 57 and 149, All bits have an end hole. ‘the 
icmess of the wing, which varies with the gage, is greater than the usual 
andard at most mines. The gage change is 1/l6~-inch per foot or 1/8-inch on 
e-Foot run. 


One of the particularly interesting features of this shop is. the method. 
sizing and racking the steel... The drills are sorted in the shop to the 
arest half foot in length. Sets for miners are then assembled with 1/8- 
ch gage change and a 2-foot run, commencing with either a 2-foot or a 3- 
ot starter, depending on the coiparative stvck of steel in even-foot 
ngths and in odd-foot lenzths. The follovins table shows lengths and 
cess 


Gage of bit, in inches 


igth of drill steel) Size of stcel, in inches 


in feet late. 


ee ee 2? a 


, tee ew | ee — 1.7/8) << —— 1-9/16 é—-- 1-3/4 
ee os. 1EAING asec 
i i oe SE Pees Ie 
Sa per PEL LES —> 1-9/16 —, 
O52 ac a ee ws <—————— 1-5/8 é—+_—_—]-]/2 
7 «6 « $1-9/16 ——-——+ 1-7/16——-——s, 
g ae a ee ncaa < 2 14/2 fain /'S 
Oe ee | RG ate 1-5/16 se 
i a er eae | , oe ar 1-3/8 yeas 9 2 


ty this means there is a more flexible and accurate segregation of 
iIn-of-mine" lengths. 


Te following tabulation shows the average number of pieces of steel 
arpened per day with two machine-sharpener shifts. 


sons Google seat ean 
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This is exclusive of shanving and of making up new steel. For this wor: 
56 gallons of fuel oil are reauired per day. 


The loss in gaze is 1/16 to 1/8 inch per bit dulled. The breakage of 
rods amounts to 2.6 percent vf the "times usec", The averaze life of a 
piece of drill steel is 3c0 feet of drilling. 


In transporting steel tnrough the shaft the drills stand on end in tre 
cage. Underground they are placed on tramcars and handled by motormen to 
the stope manways, wiere they are hoisted and lowered in buckets on slides 
by means of air hoists overated by the miners. As a safety precaution ana 
for protection against the abuse and breakage of steel no drills are thre 
down these slides. 


Detachatle Bits 


On account of tne expense of forging a large bit, detachable bits were 
adopted 2 years ago for drilling long holes. These holes have an average 
depth of 36 feet and a maximum depth of 90 feet. The 1-1/4—inch sectional 
steel is in 3~ and 6-foot lengths. Starters arc 2-3/4 inches, with a gaze 
change of 3/32-inch and a run of 3% feet. The loss in gase per run is 3/c~ 
inch. A 4Y-inch drifter with independent rotation drills 22.6 feet per sni? 
Tie average penetration per bit dulled is 48 inches, the same as for reg.l2 
drill steel. sits are shipped some distance to a commercial shop, where ‘th 
are reground for 15 cents cach, 


LOIDON MINE, 
THS LOSDON GOLD MINES CO. 
ALMA, COLO. 


Conclusions 


Detachable bits were adopted about 3 years ago and are giving very sa‘: 
factory results. Although complete cost comparisons with conventional bit: 
cannot be made decause records of former drilling are not available, yet i 
1s evident that detachable bits have effected a large reduction in the ex- 
pense of transportation and distribution of drill steel. 


Operating Practice 


several rocks that differ widely in drilling characteristics are encow 
in the London mine. Quartzite presents fairly consistent drilling conditi 
and is distinctly abrasive; limestones are dense and uniform; porphyry is 
medium soft but not stic:y:; vein matter is siliceous and abrasive. In sen 
the ground may be classed as "good drilling." 


The former convent ional bits were four=-poirt, with 90° between cutting 
faces and with 5° and 14° clearance tapers. <All bits were end-hole. They 


had practically no reaming edges. The drill run was 2 feet. Transportati 
and distribution of this steel were rather expensive on account of so many 
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-ansfers and consequent rehandling. 


It was sent in the adit on empty ore cars 


ceed the supply raises, where it was hoisted to a stupe-tramming level 

ieither carried to a development face or delivered to the foot of a stope 
ene to the floor on the stope, wnere it finally was available 
or the stope miner. 


Raul, drills are of three tynes; 3-1/2-inch drifters, 3-inch auto- 

rotating stopers, and 2-1/8-inch jackhammers. Air pressure at the com- 
-essor is SO pounds but is sometimes as low as /O pounds at. tne drill. the 
nataz illed per shift with one man per drill is given below: 


ip 


ie 


Feet drilled 


Location Denth of — bet e clssaee! mach ine shift 


Drifts and crosscuts ... 5 15 
Raises eceeemmonea 5 15 
3-1/2 50 


Stopes cade araia ah 


The footase drilled per bit dulled ranges from 2O inches in the hardest 


‘oui to 14 feet in the softest, with an average of 48 inches for the entire 
9 


es 


Tre averase gage loss is 1/lb-inch per bit dulled. 


= 
The 


snonvs are at the 
are trammed. 


portal of tne adit tnrough which all ore and sup- 
The bit-grinding equipment is installed in the hoistroom 


/ tre head of the surface incline and is operated on two shifts by the hoist~ 


Ef turine Tier 
2.8 each having a diameter of 18 inches and a face of 2 inches. 


spare time. The bit grinder is of a standard make, with two 


It is run 


a> horsevower motor, All grinding is wet, a water pump and sump being 
éitTal varts of the grinder. Sharpening whee have a life of 7,500 bits 
ale gaging wheels of 12,000 bits. One operator can sharpen and gage 


» 


~ 


-"né adjoining machine 


Ss per hour, 


ine equipment at the blacksmith shop is as follows 
machine sharpener, 

oil furnace with single opening. 

piston—drill air hammer. 

press. 

wreel. 

and vise, 

and anvil. 

quenching-tank,. 

oil micneinest agi 


Ks ts bh FH bt PS Ft Obs Fe 


shop a bolt machine and lathe are available for 


“Tz on drill rods, 


ea 


Le Ce 6756 
A411 drilling is wet, The followings sections of steel are in uses 


1~1/8-inch hollow round lugsed for drifters. 
l-inch hollow quarter octigon with plain shanks for stopers. 
l-—inch hollow rourd with hexagonnl, collared shanks for jackhnamners. 


Detachable tits are a threaded t:pe with 4 points and end hole, The 
angle between cutting edses is oo and clearance tapers are 7° and 15°. 
There is 1/8-inch sage chante on a 20-inch run. In 5-foot holes the gaze: 
used are 2, 1-7/8, ard 1-3/4 inches. All new bits purchased are 2-inch 22: 
Regrinds average 2.25 tines per bit, or a total of 3.25 uses per bit purch: 
No hardening is done. About 170 bits are reground per day, and 130 new b:° 
are drawn from the warehouse, ma'zing a total of 300 bits used per day. fh: 
averaze penetration ser bit culied is 48 inches. All new and reground d:?*: 
are issued to the tocol nipzers ty a warehouse attendant. These bits, in 
sets of threo or four, are strurs on a loop of wire. Tne niprers take the 
to the underground toolhovses, wacre the miners receive and return then. 
loss of bits averases 0.05 percent. The threads on the bits are oiled oy / 
machine runner so that it is not difficult to remove the bits from the ro« 
A Stillson wrench is sonetimes usec on the rod with a special bit wrench. 
The latter haus a 30-inch handle made from leinch solid round steel, at ore 
end of wnicn is a belted sleeve c inches square to fit over the bit, the 
sleeve beirg at ricsnt ansles to tne nandle,. 


In fabricating rods tne threac end is heated to a white heat and the 
end slightly upset and made round for a length of 1-1/2 inches. It is the 
reneated and completely wos.t in the machine sharpener, after which it is 
annealed in lime. Tne macninist then cuts and squares the shoulder and t-. 
down the stem ina lathe. The threads are cut on a bolt machine, One nan 
can turn and thrend five rods per hour. Upon rsheating to cherry-red the 
threads are quenched in oil until cool. Broken and worn threads average 
Q.5 percent of the tines used, | 


The shank end on the 1-1/S-inch round steel is upset and lugged on th 
machine sharpener. The quenching heat overlaps the forging heat. On the 
quarter octagon steel the shanks are squared by grinding on an emery whee! 
The hole is ccuntersunk by boring. The end is heated cherry—red for a dis 
of 5 inches. All shanks are quenched in oil until cool. Broken, batterei 
plugged shanks average 1 percent of the times used. Each development mine 
provided with two sets of rods, and an extra supply is stored on the supnrl 
raise stations. Hach store miner is furnished one set of rods, with extrs 
available at the foot of stope raises. Wipers handle the rods to and fro 
these storage places, 


The following operating cost of drilling is tesed on one recent tyxpic 
month. The average daily footage drilled is 1,200 fect. 
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Operat ing 


i) 


aw bits . % o oe » . 7 ° 
birling and issuing bits 
ig nding bits, total . 
a) Labor . . ; 
re Sharpening dinets 
Gaging wheels . . 
sof rods (steel) ... 
Ke bricat ing new rods, ‘aber 
»Reconditioning rods, labor . 
Genera shop expense: 
Co iressed air, electric pvcwe 
pairs to equipment, tools, 
Mae Oil, operating supplies 
;ribution and collection or 
total, bit and rod cost . 
heme eel drills, total . 
® PEPE IMINOT 6 « « «6 «6 « 
) Compressed air 
¢) Machine-drill repairs . 
yo Mine pipelines .... 
| operating (exclusive of 


‘ : 


From hoistmen's actual time sp 


CL 
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Costs for Drilling 


eee ee 


| Cost | Cost 
Unit | per bit| per foot 
cost | dulled | drilled 
pa $0 234 igo 0720 |$0.0180 
ig vis Sn =a | 40052 .0008 
; ,0234, (.0162) | (0040) 
~ {1/.0200} .0138 | .0034 
50024} 0017 } .COoo4 
: — 60010! .0007 |! .0002 
uct we GORE | .001 
weg —- | .0017 ; .000 
ae Sees — | 0037 | .0009 
r,- tvuel, ré= | | 
dies, temper-— | 
a3 te Ela oe 0028 .0007 
rods ... pail .0078 .0020 
ee a, 1126 .0281 
supervision) 


ent on sharpening work. 


IMAX MINE, 


CLIMAX MOLYBDENUM CO. 
CLIMAX, COLO. 


C 


Detachable bits are in use at 
? hole drilled is less than with 
vantages of detachable bits over 


onclusions 


the Climax mine because the cost per foot 
the former conventional bit. The principal 
conventional bits are the reduction in 


ipping (steel-transportation and distribution) costs and the sreater footage 


villed per machine shift. 


Rock Drilled 


Much of the drilling is in (1 
‘ion and (2) schist. 


The ore is rather hard and coarse—breaking. 


\ granite of various degrees of silicifica- 
Drilling 


‘S considered difficult owing to the tendency of much of the ground to ravel. 


Digitized by Coc gle 


Pas ie 


Original from 
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C. 6936 Operating Practice 


Following an 18month test period, detachable tits were adopted as st 
ard for all drillinz in July 193 


Threc types of rock drills are in use: 3-1/2+ and 4einch drifters 7: 
1-1/4 inch hollow, lugged, round steels 3-inch self-rotatineg stopers wiin 
l-inch guarter-octagon nollow steel a plain shanxs; and 2-1/4-ineh ; ‘ani 
hammers with l-inch collared hollow hexazon steel. Tnere is one overator 
per machine. Air pressure is 100 pounds at the compressor and about 9) 
pounds at the drill. The average number of feet dril'’ed per machine shir 
is 75. The drilline speed (actual cutting time) is 4u.1/2 to 30 inches ve: 
minute, with an average of 18 inches ner minute. ‘The average gage lors 0: 
a e~foot run is 1/S8-inch. Rod breakage is 1.5 percent of the times used 
in the proportion of three shanzs to two thread ends. 


With tne former rersular drill steel three sections were used, depen: 
ing on the length of hole to be drilled and the character of ground. The 
are listed below, tosether with the size of starter for the length of ko. 
to be drilled: 


ee een ee 


Depth of hole, | Cage of starter, 


Section E pest _ inches 
1--1/4-inch nollow round, luesed fe 
l~inch hollow quarter octagon on | : 


l—inch hollow hexagon .. ‘ 


The gage change was 1/8-inch on a 2-foot run. ‘The bit was the four- 
type or conventional cross bit with 90° between cutting faces and with dc 


1 


clearance tapers of 59 and 14°, The forging temperature was 1,750° to h, 


F., as estimated in an oil-fired open-flame furnace or as indicated by ~*~ 
pyrometer in an electric furnace. 


About 400 bits were sharpened per machine shift. The power consumz: 
of the electric furnace, including both forging and quenching neats, was 
kw-hr., per dit sharpened, 


in transporting regular drill steel, one nipper was required for e2 
three machines in addition to a motorman on the supply train for each ha 
level. The miners also helped the nivvers carry tne drill steel into th 
working faces, 


The present drill-—steel shop, which is on the surface at the portal 
the main haulage level, has the following eguipment: = 


1 electric furnace with vyrometer (capacity, 30 2-7/8-inch bits per 
hour, or 50 2-inch bits per honr). 

e Oll-burning furnaces, single side opening, using high-pressure a?) 

2 machine sharrencrs, 

1 forge. 
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l portable emery wheel. 

1 electrically—driven counter-sinking tool. 

l water aquenching-tank (3! x 8! x et), 

1 oil quenching-tank (made from steel oil drum). 


Stationary racks sum ort the drill steel in front of all furnaces at the 
evel of the hearth. Tnis shop is operated on dav snift only with a crew of 
70 men. The bit-sharpening shop, situated underground in the compressor 
ation, nas two grinding machines of standard manufacture with wheels of 
e-inen dianeter and 1-7/&-inch face. Wooden bins are provided for sorting 
‘aarp bits into lots with a 1/lo-inch gage differential. 


Sharp bits are issued to the miners underzround at the compressor room 
tre compressor attendant. ‘The bits are strung on a wire loop in sets of 
0 for large-section stcel and 3 to 6 for smallescction steel. Ey se 
2 tits from alternate bins the gas. chansze is approximately 1/8-—inch. 
to the ootn market for detachable bits in tnis district the miners are 
A 


‘yo ct oO 


a UM JQ bets 


e¢ wita all) "inacconnt:d-“ur" bits, unless th. shortage is certified by 
iift Doss as being unavoidable. The loss of bits not thus chargeable 
0 ee miners anounts to 0.25 percente 


> 


On the detachable cross bits the cutting edges are ground normal to 
£2 axis of the bit with no crowning at the center. The angle between the 
sittings faces is %°* Wet crindiag is done in the underground shop with 
‘outle cutting oil. The life of sharpening and gaging wheels is respective-— 
+ 0 ané 1,000 bits. The wheels are removed when worn to 7~inch diameter, 
“wt many of them are used later at the blacksmith shop. All bits aro tested 
‘ha file after being sharpened. If too much of the hard structure has not 
cin removed by grinding they are sorted into bins according to their gages. 
it tits are sent outside to the blacksmith shop for hardening. An average 
% 1,loc bits is used per day: of these, 350 are new and 1,050 resharpened. 
-€ grinding wheels are run three shifts per day. In addition to the com 
‘Tessor attendant, who sharpens bits during spare time, there is one oparator 
eer shift. An operator first squares up a bit and then sharpens it at the 


‘ate of 200 Dits per snift for l-inch rods or 175 bits per shift for 1-1/4 
“ich rods 


in rehardening the bits at the surface shop they are heated either in 
-. oben Oil~burning furnace to an estimated 1,450°0 F, or in the electric 
“race cauinped with a pyrometer. ‘They are quenched in a tub of still 
‘cer, in wnich they are submerged to an approximate depth of 3/16 inch. 
u€ tan can harden 150 bits per hour by handling two bits at a time with 
‘97Z8, All rehardened bits are file-tested before being sent into the mine. 
“is test is not only for the degree of hardness but also for the external 
“istance hardened below the cutting faces. 


The smallest gage of bits purchased for 1-1/4-inch round steel is 

c-'/8 inches, and for l-inch quarter octagon or leinch hexagon it is 2 inches. 
are ground until sharp rather than to a predetermined gage. After an 

"£6 of three times used they are rehardened and used three time more, a 


of five regrinds or six times used. 


a 
~ 
~ 
Lota 2 
4 ae a 
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In preparing the thread end of tne rods the shoulders are forged ty =- 
setting in tne machine srarpener. Tne rods are then annealed in lime and 
sent to a machine skop in Leadville, where the thread is cut and the show: 
turned ina lathe. ‘ne rods are returred to the mine surface shop, where °: 
thread end is heated throuzh a distance of 6 inches and cooled in air to re 
move forging strains. The tip end of the thread is then reheated for 1/2 
inch ard quenched in oil. After a file test the thread end is tempered a* 
an estimated temperature of 350° to 40C° F,, the length of time required 2 
pending on the hardness. If the thread is cut too deep or the hardening e- 
tends too far from tne end of the rod little drilling can be done vdefore 
bvreakase results. 


The shan-s are forzec at 1,°00° F. and annealed in lime. They are re- 
\ . . e- 
heated to 1,4509 F. and quenchet in oil. 


Co atg 


Tre following cost conparisons were obtained from the 18-month test, % 
an average of 64 machines in opcration. 


Conventional tits on resular drill steel 
ca a a ee cence n-ne einer: ins PU: c-Src npn 


DUGELS, “TOUGL: vee a0 el eae) We wR a Se —= | $0 Cr+ 
Consumption in rock drilling and shop forging | $0 .O47 | — 
TOSt Gh. ef hed ee ee ee | ee = 
All other replacement and repairs 2. .« e« « e | CCS | as 
Shop: Total... eee ee ee eee ee ee eee | —— Coe 
DMAPDEN INE ULADOr” a.m ey Sel sey Set Ge ee Mee ca te ee 4 eO1/ | ae 
Electric power and.compressed air . » « « e sie | ae 
[ol eae be eee ene | 4 s 
Machine sharpener and forge upxeep .... | .006 = 
7 Se as 
Transportation (Nidring): Total « «i « «4 * @%.* —_ | ge 
Between supply train stations and working | 
faces, including proportionate share of | 
Manners Game «<< ve. eS) Ss en ee ce a ete Jae 2068 
DUDDLY Trains LaWOT . 94: -s:.6.-4: 2G, we ONS - 
, OW: ee te. cg) ae: Ss i wee .0O4 _ 
HOuSC ime, Va0Or we! Seka: Ale Sei ee ee 2009 ze 
uw yp TOONET: wg Se eh 26 wd Te Re Gee Sey | sCO5 = 


5197 -20- 


Google 


I. C. 6936 
Detachable bits 


P+ ee ene EE Ore Ee aD dee 6 erie aie 


Cost per r bit dulled. 


nnn 0 ee eee 20 oe ee meee ee enpe anes meen ee ee ee 


BU Ocala tay Ser 8s Gg es are teed te Se fee ae eae ~— | %0.060 
New bits: a wos e.a.% ; $0 OLS | —_ 
anes consumption d enains iat rode ‘ ste | eed 

we: TOCAl ws 4.4 ee a ae ae 058 
Grinding bi te Care ce 038): 

LabOr 6.4: ea a oe ae ee ee el — 
WOE O IS: ip e fev cas as sah eet. xe. Se cs: “SS sO 1 a 
Repairs to erinder «.«. <« «© « © 6 OS — 
BOWE cee -lg.xg. et ve gh. ca Se Se Se ae OR f and 
Hardening bits .. .e et la BS dal ORE Nene oe 2005 ones 
Sorting and testing ae a a. GE A O0f co 
Fabricating rods . - «++ «eo «© « « .006 — 
Repairing and straightening rods ... 002 — 
DCCL. Wy Gee a 3S. S95 tee oon SE. We te ces He Ce is | ses 
msportabion (ippine)s “Total: as «4c 44-44 = «C06 
ROS i ae bv WIS oh Oe Ok ee ee 004 ~ 
Checking bits in and out of shop ... eh ees OCS... a ae 
Ew ferusive of power for grinding and fuel 
OE CRO she hes Cee he ot “eh it Ci, es A eB ee a — 2124 


———e= 2 ce ee = eee e+ we er eee 2. eee ee 


an approximation of the bit and rod cost per foot of hole drilled can be 
ety using the estimated average footage drilled per bit dulled, which is 
STeet for both detachable bits and conventional bits. This estimated com 
‘ative cost per foot is thus $0.043 for conventional bits and $0.026 for de- 
sacle bits. The redution in the cost of drilling through the use of de- 
satle bits is 4O percent. 


UTAH APEX MINE, 
UTAH APEX MINING CO. 
BINGHAM CavYON, UTAH 
Conclusions 
4material saving in drilling expense has resulted through the adoption 
selachable bits, as indicated from the partial costs available. The largest 
"2 lies in the reduction in cost of "nipping" or transportation of steel. 
Rock Drilled 
-e rocks drilled are principally limestone, quartzite, porphyry, and 


~inide ore. Considerable kaolin is encountered in the stopes, makng some~ 
Scicky drilling. 
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_ Operating Practice 


per bit dulled, and the cutting speed was 2.15 inches per minute. The 
bit gages were 2-1/8, 2, and 1-7/8 inches. | 


_ Equipment formerly used for sharpening conventional bits in the shor 
on surface at the collar of the shaft comprised: 


machine sharpeners. 

oil furnaces with pyrometers. 

heat-treatment machine. 

high-pressure pump for unplugging steel. 
pedestal grinder with two wheels. 
quenching-tanks 

blower with sieeve motor for low-pressure air. 


MProrPere pp 


Drill steel was handled on special trucks over tracks and turntatles 
half of the shop and over a flocr of steel plates (turn sheets) in the 0° 
half. ‘he drill steel had a 2-foot run with 1/8-inch gage change. The & 
hole bits had an angle of 909 between cutting-edge faces, with 5° and 1+” 
Clearance tapers. For ease in rotation the bits were forged with partia! 
reaming edges only, About 500 bits per day were sharpened when eight nex 
were in the shop. 


In transport ing and distributing these drills, the special shop tr 
were used to carry them to the shaft collar, where they were placed ina 
bucket 20 inches in diameter and 36 inches long and lashed to the cage rc 
lowering into the mine, 


At the several shaft stations they were transferred to another steé- 
truck or at imber truck and taken by a motorman to central stations, whe: 
they were unloaded into racks, A nipper then took them to the working *: 
as needed and, if necessary, hoisted them with an air hoist to intermedi: 
levels. 


Detachable bits are in use at present for all drilling throughout %: 
mine, except that with hand-rotated stopers. Three-inch drifters and c+ 
inch jackhammers are in general use. Air pressure is 90 pounds at the ci 
pressor and 80 to 85 pounds at the drill. tkach machine drill is operate: 
one man, whose effective drilling time after performing other duties is: 
proximately 3 hours. The average number of inches drilled per bit dulle. 
is 61+-1/2 at a eibewm speed of 2. ob inches per minute with bit gages fr 
2-1/8 to 1-3/4 inches. © 


he shops are now on the surface at the corte of the main tunnel 0: 
the 1,000-foot level. In the blacksmith shop is the following equipment 


1 machine sharpener, 
1 oil forge using high-pressure air, 
e quenching-tanks, 


Dla maces 
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‘he machine shop is a bitegrinding machine of standard make, using 12-inch 
els with faces of 1-1/2 and 1-3/4 inches. ‘There is also a lathe with 

cial dies for threacing rods. St:1rage bins, where reground bits are sorted 
see nearest 1/8-inch size, are in the adjoining warehouse, 


Tre steel for all types of drills is leinch lugsed hollow round, ex- 

+ the l-1/4-inch round steel reserved for sinking shafts and arivine ex~ 
“ely hard drifts, All this steel, which was purchased several years ago, 
a sand-cored hole of 5/16-—inch diameter. The detachable bits have a 90° 
‘e between cutting-edce faces and double taner of 2° and 149, On a 2-foot 
the gage change is aporoximately 1/S—-inch, Both end-nole and side-hole 
sare used, depending on the ground to be drilled, 


“ew bits purchased have an average of 3.88 regrinds or 4.88 uses. Bits 
not ground to a definite gage but are sharnened and then sorted to the 
rest 1/8-inch gaze. On the average, 35 bits are sharpened per day by the 
“ressor attendant Curing spare time, Sharpening wheels have a life of 800 


san’ gaging wheels of 1,200 bits. Bits have not been rehardened at this 
Ce 


In fabricating or reconditioning rods the snans are hented to an esti- 
ei temperature of 2,000° F, for forging. They are reheated to 1,4500 F, 
scenched in oil until cool. ‘he toread end, like the shank, is given a 
zing neat of 2,0000 F., but it is annealed in lime. After the shoulder 
“arned on the lathe and the tireads are cut witn the special dies, the 
sac end is heated to 1,400" or 1,500° F, for 45 minutes and cuenched in 
“Rill cold. aporoximately six rods per man per shift can be completely 
"cated on both shank and thread ends. 


-fe miners carry the bits on wire loops. The miners receive the de~ 
‘2tle bits at the warehouse at the beginning of the shift and return 
= ‘sere at the end of the shift. Rods are delivered to the working faces 
“2€ motorman. Each driller has one set of rods at the face with extras 
conveniently located racks. The average number of bits lost during the 
-2vears is 3.6 percent. This is rather high because some equipment 
-oss incaving ground. Bits broken averaged 0.93 percent. New bits 
“ei in this 24year veriod totaled 6,000, and the number of bits re- 
“ered Was 23,583, indicating 29,583 bits used, ‘The shank breakage was 
~ rercent and thread-end breakage 0.31 percent, making a total rod 

~caze of 0.55 percent of the nunber of "runs't, The steel loss is not 

cecause the rods were fabricated from old ¢rill steel and no records 

¢ ae of the number of pieces in service. 


Ba folloring tabulations show partial costs for toth conventional and 
catle bitss 
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Conventional bits 


: q Cost | Cos 
' Unit per bit | per? 
/ cost | Culled |! of hs 
se oo ha a a i eee | ates — = 
Steel loss: Total. ..i ee ee ee eee | ome $0.037 | 80.0: 


shop: Total e e e e e e e @ e e e e @ e e { 
Labor e ° e ° e e e eo he e a e e e e e | 30 O05 | = | 
Repairs on ecuipment, fuel and sunplies ; we 


Transportation (miovrine): Labor . .. ««-. { o— ~~ eee oS 
| 
Total e 2©§ e« © © © © @© e© @ @ @ : e eo © © «© @ —-— | 2/ .22 2/ ma 


rhea on ene oe ee eee «ee ee ee rem em erm re eS er a creed TR PT REI ee Sr PE I EET | AEA 


Detachable bits 


ese ae re eee 
| ! 


Steel: New bits 


Bit grinding, total «es... e eee ee 03}; 028 | 
Labor »« « « » GP. Sarees 2S dao 058, ews“ | 5/024 | = | °e 
Repairs on ecuipment and supplies 01d | —— | 

| 
Reconditioning rods: | , 

Total labor e e¢ ee ef © «© © © © © © @ 05350 | 0003 ace 

Labor on shank end . « « «© «© « » l 0184 | = 


Labor on thread end . 2. ce «ee Be. 


Pony 


Of ove 


Total e e e e e e e e e e hl e F e e e e e e 


1/ Exclusive of motorman and hoistman, 


2/ These partial costs are comparable for the two classes of drilling, e: 
that with detacnable bits no figures are available for the loss of s 
3/ labor charged is for proportionate time of compressor attendant. 


| IDAHO~MaRYLAND MINES, 
IDAHO-MaRYLAND MINES CORPORATION, 
GRaSS VALLEY, CALIF. 


Conclusions 
A saving of over 33 percent in cost of drilling is indicated in the 
per-foot figures as a result of adopting detachable bits. As the operatir 
shafts are now approaching their maximum capacity, there are additional 


tangible savings that arise from the elimination of handling drill steel 2 
from the corresponding increase in effective ore-hoisting time. 


DLIT ~24 
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Rock Drilled 


The rocks drilled, which are principally vein quartz, schist, serpentine, 
‘goase, and diorite, are usually fairly abrasive and medium hard, There is 
ch shearing, so that drilling conditions are far from uniform, 


Operating Practice 


Detachadle bits are used for all drilling. Most of the drilling is per- 
‘orned with 3-1/4- and 3-1/2-inch drifters and 3-inch automatically rotated 
sopers, Occasional holes are drilled with 2-3/8-inch jackhammers, The air 
ressure at the compressor at one mine is 85 pounds and at another 100 pounds. 
oles average 1/2 feet in depth and 49.4 feet are drilled per machine shift 
> one man, The average footage per detachable bit dulled is ed. 45 feet com 
ee with the former 2.14 feet per conventional bit. 


The rod-reconditioning shop is at the collar of the Idaho shaft, re- 
=crering equipment is at the New Brunswick shaft, while grinding wheels are 
‘fT overation at both of these shafts and at the Bullion shaft as well. Seven 
;":nding machines are in service. At the Idaho shop there are the following: 


machine sharpener with punch in active service. 
extra machine sharneners not in use, 

roce—drill rod—threading machine, 

oil furnace using high-pressure air. 

pedestal steel rack at furnace. 

shank grinder, 

air hammer. | 

forge and anvil. 

qgienching—tanks, 

oit-grinding machines. 


(pC OO Ml Seelll ied coed ool sell een ROO eet 


Tre steel used is l-1/4-inch hollow round lugged for drifters and 
“cers and leinch hollow hexagon collared for jackhammers. Rods have 0.90 
0..55 percent carbon content. The hole is 5/16—inch in diameter. All bits 
“tend hole, There are six regrinds or seven uses per bit purchased. Bits 
“trehardened once. About 945 bits are used daily, 145 of which are new 
ti the remaining 810 are resharpened, in experienced operator sharpens and 
<3 cJO bits per shift. 


Nev sharpening wheels, which are 12 inches in diameter, are worn to ap- 
“rately 8 inches in diameter and then transferred to the other side of 
se “schine for use on gaging. The average number of bits sharpened per 
“8. is 630, The average number ground for each new gaging wheel purchased 
: ea ‘19, which corresponds to 1 gaging wheel purchased for each 1.6 sharpen- 


22 theels, Gaging wheels are run until the diameter is reduced to 6 inches, 


: All new bits purchased have a gage of 2-3/8 inches. Bits are rehardened 
a — gage is reduced to 2-1/8 inches. ‘This work is done in the shops at 
“& Brunswick shaft, where a home-made electric muffle furnace has a 


pines 


Google 


capacity of 80 tits per hour. The temverature, as indicated oy a pyrozeter 
is maintained at 1,3/09 F. The bits are removed from the furnace with ‘o 
two at a time, and are aguencnead with a quarter-inch submergence in a risiz 
current of cold water. 


cde 


dea ( 


At the Brunswick snop there are four bit-grinding machines, Sharverel 
bits are sorted into bins with an averarze gaze differential of 1/8 inet, 
Gage testing is done ty means cf accvrately spaced rarallel angle irons se 
cured to the face of the bins. 


pitecarrying ra¢ks with a canacity of 35 new bits, as illustrated ir 
fisure 1, are provided for the miners, who obdtain their sharp bits at i. 
several naa ening snoss at tne hes naaes of the shift and return ther t 
tnese shops at the close of tne shift. 


In a cs the bit. ena as forged at an estimated se 


It is sprinkled es “ oe. ning powder and reheated through a 
lensth of 5 inches to 1,475° ¥F. and auencned in oil. The shank end is 
given the same treatment, excert that there is a 2-inch overlap on the 
quenching heat and no surface-—hardening powder is used. One man recondi- 
tions all rods. The life of one set of dies in the threading machine is 
ec rods. 


The following tabulations snow tne details of the cost of drillinz7 
detachable bits and with conventional bits. No data are available for 
"operating rock drills" under the former practice with conventional tits 
or for repairs to shop equipment. The cost per foot for conventional t:: 
is $0,0607, while the corresponding cost for detachable bits is 39.039°. 
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Figure 1.— Bit carrier. 
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Drilling costs with detachable bits 


Cost Cost 
| Unit : per bit | per foot 
| cost . Qulled : drilled 


ee DiGe Cl NOOR) a & BK we Seen [20-32 $0 OK ' $0 .0182 


Regrinding bits (plus sorting and issuing): | O4Ol § 0344 -.  .0140 
Labor x. e« e « e e e e© e © ® #@# @© @ @ 8 ® | e0250 roe | a 


Marpehiig WiSble ss « $4.4: ow © ao 114 | ae a 

Weeing WheeGLS 4. ~.% «4 Ss 8o*e MD BS | 0003/7 : -- , —-- 
berdeninge Dite,. labor « 4.6 4 # ss s.4 2 %-4 | 00135 | 0019 | 0008 
fabricating new rods: | : 

ee ete i, ae 


Reconditioning rods: 


—— ere ee me ee ee ee ee me + eee 


| 
saith’ : 
ERUOD’ 6 a se Go ae g)e> 3c a a we SS ee 006257 !' 1.9110 | O04 
Steel loss e @ « » °°“ © © © © © © © @ »® 0304 ) | 
! | 
General shop expenses : | 
Electric power, fuel, repairs, tempering ) | 
Oil, tools, dies, miscellaneous supplies -- -- ! -— 
| 
lipping (transportation of rods estimated) ..} —— | .0003_|_—~«0001 
: 
eototal, bitand rod costs 4» « ¢ « «24 « «1. = | ,0979 0039 
| ! | 
Overating rock drills: -- | -— | 21678 
Drill runner ee 28© ee @8 . e ._ © © @ e@ e « —- on ! elL2el5 
Compressed one 4 «4 eO%* ee © © © e@& @ - | = | —— | 20163 
Machine-=dvitl #epaire « 6 ~ wees «4% -— —- | -0108 
Mine pipelines eee © © © @ © #8 @ @ ee: —— — ~O192 
Total operati exclusive of suvervision) .. | | 


Drilling costs with conventional bits 


a a ee Ee RE EE EE oe Oe 
i 


Cost per bit Cost per foot 
sharvened | of hole drilled 


Sharpen ing s e @ e@ eS e e & e e e a e e e & 


Steel replacement oe ee ee oe ee ee ee > 
sn Oil and miscellaneous shop supplies ... = 
roping and transportation of drill steel ..., 
DO se hae ee Be ae he, 0.0607 
No figures available for repairs to shop equipment or operating rock 
drills. 
2157 5 
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